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Furnace Brook Stream Study
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Gerard Mattaliano, Margot O’Riordan, Angela Lomuscio

Furnace Brook Watershed
A watershed is essentially a drainage basin. It is the land area that delivers
runoff, sediment, and dissolved substances into a stream.
Our drainage basin is comprised of mostly woodland and forest areas as
well as busy main streets, less congested secondary roads, low density
housing, and some areas of medium density housing.
ROAD MILES= 4.96 miles (major roads), 17.9 miles (secondary roads)
SURFACE AREA= 30.81 miles
PERIMETER=10.6 miles

Land use is any activity or use
which occurs either directly on
land or within structures
erected on the land. Examples
of land use that affect the
Furnace Brook watershed are
road and transportation runoff,
gravel pits, and marshes.
The gradient of a stream is
basically its slope. The gradient
of our stream was 6%.

CPOM and FPOM
Coarse Particulate Organic Matter
Fine Particulate Organic Matter

High Tolerance
Indicator Species
Mid Tolerance

Intolerant vs. Tolerant Organisms
Pollution tolerance values range from 0 (Intolerant) – 10 (Tolerant)

Intolerant (Value < 5)






Order Plecoptera (Stoneflies) – 1
Order Ephemeroptera (Mayflies) – 3.54
Oder Trichoptera (Caddislfies) – 2.812
Order Megaloptera (Hellgrammites,
Dobsonflies, Alderflies) – 2
Order Coleoptera (Beetles) – 4.33

Tolerant (Value > 5)






Order Odonata (Damelflies & Dragonflies) – 5.22
Order Lepidoptera (Moths) – 5
Order Diptera (True Flies) – Range from 5.64 – 7.64
Order Amphipoda (Scuds) – 6
Order Isopoda (Sow Bugs)


Class Asellidae - 8

Organisms with a higher tolerance Value are able to withstand higher
amounts of pollution, as organisms that are tolerant cannot withstand such
conditions.
A stonefly, which
probably would never
be found in a polluted
stream

A scud; which has a
rating of 6

Organisms

#

Relative
Abundance

Bio Index

Hemiptera Gerridae

1

5.76%

7

Anisoptera

5

23.81%

30

Chauliodinae

4

19.05%

Chironomidae

2

9.52%

24
10

Polycentripodidae

2

9.52%

20

Hydroposhychidae

2

9.52%

20

Potamanthidae

1

4.76%

10

Zygoptera

1

2.76%

6

Amphipoda

2

9.52%

12

Total specimens-20

Bio Value-69.5

Bio Quality-good

Results:
After analyzing the data from the biological index the quality of
the stream sites range from fair (44.7 and upstream) to good
(69.5 and downstream). This range is due to collecting data at
different times during the year.

Percentage of Tolerant and Intolerant Organisms

Site Location
School Street
Furnace Street

Tolerant Intolerant
79%
21%
84%
16%

Upstream Site
Furnace Street

7.20

Discharge- 509.68 L/S
River Miles- 8.5

Class 3 or 4

Poor

Downstream Site
Old Maine Street

6.47

Discharge- 495.30 L/S

River Miles- 9.84
Class 3

Fairly – Poor

Chemical Data
18
16
14
12
10

Upstream
Downstream

8
6
4
2
0
PH

Temp ( C )

D.O. (mg/L)

Nutrients
 Plant nutrients such as nitrates and
phosphates will increase the amount
of respiration in the water, as algae
and plants use them to grow.
 The presence of plant nutrients will
therefore decrease the amounts of
dissolved oxygen in the water and
will decrease the NPP.
The dumping of plant nutrients into
water causing a drop in dissolved
oxygen can cause algal blooms and
fish kills, such as in Lake Washington
after years of dumping sewage into
the lake.
 There were no measurements of
plant nutrients done at either stream
site, but the presence of plant
nutrients could possibly be the cause
of the low dissolved oxygen levels in
the upstream site. This would cause
the dissolved oxygen to decrease as
respiration increased.
 Photosynthesis/Respiration





Gross Primary Productivity (GPP)
- the rate at which an
ecosystem’s producers convert
solar energy into biomass found
in their tissues
Net Primary Productivity (NPP) the rate at which producers use
photosynthesis to produce and
store chemical energy minus the
rate at which they use some of
this chemical energy through
aerobic respiration.

GPP/NPP
NPP = GPP – R
The downstream site was found
to be cleaner. The higher
dissolved oxygen was the
primary chemical indicator of a
healthy stream. With a higher
dissolved oxygen, there will be
a higher NPP and the site will
have been more productive.
There were no test results
about NPP and GPP but it can be
inferred that the downstream
site is more productive than the
upstream site due to related
results.

DO Consumption/Use
 When one looks at the

measurement of DO in a given site
this tells them one thing. It tells that
person the balance or ration
between the consumption and the
oxygen production.
 Oxygen is produced through the
photosynthesis in the plants and
also through the diffusion of oxygen
from the atmosphere into the water.
 Oxygen is consumed mostly
through the respiration of fish and
plant life.

pH
• pH is the “measure of

acidity, based on the
amount of hydrogen ions
(H+) and hydroxide ions
(OH-) contained in a
particular volume of a
solution (Miller).
•

•

Affected by land use
(pollution, animal waste,
sewage, acid rain,
inorganic fertilizers,
surface runoff,
household chemicals)
Affects biological index,
dissolved oxygen levels,
biochemical oxygen
demand and flow of the
stream

• Average pH for Stream
Site 1 was 5.1

Stream Condition
 The actual physical aspects of the stream, as well as the

level of pollution of the stream are the primary reasons
for the condition of the stream sites.
 In some places, the pollutants build up and are
naturally filtered through dams of detritus. These
dams create pools which allow some pollutants to
settle, and others to be filtered out of the stream flow.
 Another major factor in the streams’ self cleansing
ability is its discharge, which is the amount of water
that the passes through any area of the stream

Stream Profile and Discharge

Discharge
Stream

Site 1

Stream

Site

2

Brook
Tranquil, empty
Ripple, leaf, tree, bank
Trickling, flowing, freezing
Absent, solitude
Habitat
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